Note 


CODEl 


APPENDJZ 
HAR 


CODEl + 
APPEND C 
HAR 


new code 
added to 
Dictionary 


output 


Damn r , nrniTrp<iQinn 
DCglll ^uuipi caaiuu 


65 ("A") 


66 ("B") 


"AB" 






"AB" is not found in the dictionary, 

nutniit rr^Hf 1 ! 
UUipiiL LUUC1 










65 ("A") 


AHH it tn the Hirtinnarv 








256 ("AB") 






66 ("B") 


65 ("A") 


"BA" 






**T3 A ** -It? Tint "firMiriH in tn** H 1 r*ti <"mi c\i~\/ 

Dn is noi iounu in inc uiciiuiicuy, 
output codel 










66 ("B") 


ago it to ine uiciionary 








257 f"BA") 






"A" 


"B" 


"AB" 






"AB" is found in the dictionary, 
cnange couei 


"AB" 


"A" 


"ABA" 






** A T5 A ** tint in th*» Hir , tir\narv mitnut 

ajo/\ nui in me uit/iiuiiaiy, uuipui 
codel 










256 ("AB") 


A AA it tn /1ir»tir*n at*\/ 

aqq it to uituunaiy 








258 

("ABA") 






"A" 


"B" 


"AB" 






Ad is in ine aicuonary, cnange 
codel 


"AR" 


"A" 


"ABA" 






"ARA" i«i in the Hirtinnarv change 

codel 


"ABA" 


"B" 


"ABAB" 






"ABAB" not in the dictionary, output 










258 ("ABA") 


AHrl it to Hiptinnnrv 

AUU 1L i\J \ll\sll\JllCLl y 








259 

("ABAB") 






"B" 


"A" 


"BA" 






"RA" firmnd in the Hietionarv 


"BA" 


"B" 


"BAB" 






"RAR" not in the dictionary 










257 ("BA") 


Add it to the dictionary 








260 

("BAB") 






"B" 


"A" 


"BA" 






"BA" found 


"BA" 


"B" 


"BAB" 






"BAB" found 


"BAB" 


"A" 


"BABA" 






*'BABA" not in the dictionary 










260("BAB") 


Add it to the dictionary 








261 ("BABA 
") 






"A" 


"B" 


"AB" 






"AB" found 


"AB" 


"A" 


"ABA" 






"ABA" found 


"ABA" 


"B" 


"ABAB" 






"ABAB" found 


"ABAB" 










End of file reached. Output CODE 1 










259("ABAB 



FIGURE 1 




Note 


COD 
El 


COD 
E2 


STRI 
NG 


new code 
added to 
Dictionary 


Output 


Read the first input 


65 

("A") 








"A" 


Read the next code 




66 

("B") 


"B" 






Output STRING and add new entry to the 
dictionary 








256 
("AB") 


"B" 


Read the next code 


66 


256 


"AB" 






Output STRING and add new entry to the 
dictionary 








257 

("BA") 


"AB" 


Read the next code 


256 


258 








Code 258 is not in the dictionary 






"ABA 






Output STRING and add new entry to the 
dictionary 








258 

("ABA") 


"ABA" 


Read the next code 


258 


257 


"BA" 






Output STRING and add new entry to the 
dictionary 








259 

/"ADA Q"\ 
( AbAb ) 


"BA" 


Read the next code 


257 


260 








Code 260 not found in the dictionary 






"BAB 
ii 






Output STRING and add new entry to the 
dictionary 








260 

("BAB") 


"BAB" 


Read the next code 


260 


259 








Code 259 is in the dictionary 






"ABA 
B" 






Output STRING and add new entry to the 
dictionary 








261 ("BAB 
A") 


"ABAB" 


End of input reached. 













FIGURE 2 




Note 


CODEl 


CODE2 


CODEl + 
CODE2 


new code 
added 


output 


Begin compression 


65 ("A") 










"A" is the best match, output 
CODEl 


65 ("A") 








65 ("A") 


Find best-matched CODE2 


65 ("A") 


66("B") 


"AB" 






Add it to the dictionary 








256("AB") 




Find best-matched CODEl 


66 ("B") 










output CODEl 


66 ("B") 








66 ("B") 


Find best-matched CODE2 


66 ("B") 


256 
("AB") 


"BAB" 






Add it to the dictionary 








257("BAB") 




Find best-matched CODEl 


256 ("AB") 










output CODEl 


256 ("AB") 








256 ("AB") 


Find best-matched CODE2 


256 ("AB") 


256 
("AB") 


"ABAB" 






Add it to the dictionary 








258("ABAB") 




Find best-matched CODEl 


258("ABAB") 










output CODEl 


258("ABAB") 








258("ABAB") 


Find best-matched CODE2 


258("ABAB") 


258("AB 
AB") 


"AB ABABA 
B" 






Add it to the dictionary 








259("ABABA 
BAB") 




Find best-matched CODEl 


259("ABABA 
BAB") 










output CODEl 


259("ABABA 
BAB") 








259("ABABA 
BAB") 


No more input, end of 
compression 













FIGURE 3 



Note 


COD 
El 


COD 
E2 


new code added 


Output 


Read the first input 


65 








Yes, there is more input 


65 

("A") 








Output string defined by CODE1 


65 

("A") 






66("A") 


Read the next code, CODE2 


65 

("A") 


66 

("B") 






CODE2 is in the dictionary, add 
CODEl::CODE2 


65 

("A") 


66 

("B") 


256("AB") 




CODE1 <- GODE2 


66 

("B") 








Yes, there is more input 


66 

("B") 








Output string defined by CODE1 


66 

("B") 






66 ("B") 


Read the next code, CODE2 


66 

("B") 


256 






CODE2 is in the dictionary, add 
CODEl::CODE2 


66 

("B") 


256 


257("BAB") 




CODE1 <- CODE2 


256 








Yes, there is more input 


256 








Output string defined by CODE1 


256 






256 ("AB") 


Read the next code, CODE2 


256 


258 






CODE2 is not in the dictionary, add 
CODEl::CODEl 


256 


258 


258("ABAB") 




CODE1 <- CODE2 


258 








Yes, there is more input 


258 








Output string defined by CODE1 


258 






258("ABAB") 


Read the next code, CODE2 


258 


259 






CODE2 not in the dictionary, add 
CODEl::CODEl 


258 


259 


259("ABABABAB") 




CODE1 <- CODE2 


259 








No more input 


259 








Output string defined by CODE1 


259 






259("ABABA 
BAB") 


End of decompression 











FIGURE 4 



Compression Engine 


Decompression Engine 


Output 
Transmitted 


Vocabulary 
Added 


Input Received 


Vocabulary 
Added 


65 ("A") 










256("AB") 


65 ("A") 




66 ("B") 










257("BAB") 


66 ("B") 










256("AB") 


256 CAB") 










258("ABAB") 


256 ("AB") 










257("BAB") 


258("ABAB") 










259CABABAB 
AB") 


258("ABAB") 










258("ABAB") 


259("ABABAB 
AB") 












259("ABABAB 
AB") 










259("AB ABABA 
B") 



FIGURE 5 



FIGURE 6A 




Starting from CODE1, Find best-matched 
CODE1 within the input 



No 



output CODE1 (with n bits, where 
n=CODE_SIZE) 



Receive the next byte of input as CODE2 




no 



112. 



-No- 



Starting from CODE2, Find best-matched 
CODE2 within the remaining input 



C 



End 



add CODE1::CODE2 into the 
dictionary 




increment C0DE_SI2E \ ^ 0 

Set CODE1 to CODE2 ^ ^ & 



^ Start ^ 



1 


r 


CODEx represents the first byte or the first portion of 

input that can be found in the dictionary 
The goal of this process is to find the longest string in 
the input that matches a vocabulary in the dictionary 







ru 



FIGURE 6B 



input 



Yes 



Read one more byte of input 
all bytes received after CODEx is 
referred to as NEXT 




No 



Yes 



20b 



Set CODEx to the code representing 

CODEx::NEXT in the dictionary 
Keep looking for even longer match 



209 



CODEx is the best\ 
match , ! 



Start ^ 



FIGURE 6C 



Initialization 
set CODE_SI2E to 9 



2& 



Receive the first n bits of code from input - 
as CODE1 
where n=CODE_SIZE 




Use the dictionary to decode CODE1, 
Output the string of bytes represented by 
CODE1 



Use the dictionary to decode CODE1, 
Output the string of bytes represented by 
CODE1 



Receive the next n bits from input as 
CODE2 
(where n=CODE_SI2E) 



2*8 



2&0 




Yes 



Set CODE2 as 
CODE1::CODE1 
Add CODE2 in<o the 
dictionary 



add CODE1::CODE2 into 
the dictionary 




C 



End 




LZW vs LZWK with Data #1 



l» 8 
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- LZWK IWfPlfeil 




Figure 8 



LZW vs LZWK with Data #2 and #3 











— LZW with Data #2 
-•-LZWK with Data #2 
=s£f=-LZW with Data #3 
LZWK with Data #3 
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number of bits per code 



Figure 9 



